Signal transduction pathways that contribute to CDK1/cyclin B activation during the first mitotic division in sea urchin embryos.
In sea urchins, fertilization triggers a rapid rise in protein synthesis necessary for activation of CDK1/cyclin B, the universal cell cycle regulator. It has been shown that FRAP/mTOR is required for eIF4E release from the translational repressor 4E-BP, a process that occurs upstream of de novo cyclin B synthesis. Here, we investigate whether PI 3-kinase acts independently or upstream from FRAP/mTOR in the signal transduction pathway that links fertilization to the activation of the CDK1/cyclin B complex in sea urchin egg. We found that wortmannin, a potent inhibitor of PI 3-kinase, partially inhibited the global increase in protein synthesis triggered by fertilization. Furthermore, wortmannin treatment induced partial inhibition of cyclin B translation triggered by fertilization, in correlation with an intermediate effect of the drug on 4E-BP degradation and on the dissociation of the 4E-BP/eIF4E complex induced by fertilization. Our results presented here suggest that PI 3-kinase activity is required for completion of mitotic divisions of the sea urchin embryo. Incubation of eggs with wortmannin or microinjection of wortmannin or LY 294002 affects drastically mitotic divisions induced by fertilization. In addition, we found that wortmannin treatment inhibits dephosphorylation of the tyrosine inhibitory site of CDK1. Taken together, these data suggest that PI 3-kinase acts upstream of at least two independent targets that function in the CDK1/cyclin B activation triggered by fertilization of sea urchin oocytes. We discuss the significance of these results concerning the cascade of reactions that impinge upon the activation of the CDK1/cyclin B complex that follows sea urchin oocyte fertilization.